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Introduction
The Swedish inventor and industrialist Alfred Nobel and the American businessman Andrew Carnegie (1835 Carnegie ( -1919 , who were some of the richest men of their time, argued that large inheritances will induce spendthrift behavior and depress motivation to work hard. Nobel's arguments are well summarized in his quote:
Experience has taught me that great fortunes acquired by inheritance never bring happiness, they only dull the faculties. Any man possessing a large fortune ought not to leave more than a small part of it to his heirs not even his direct heirs -just enough to make their way in the world. (Chester, 1998, p. 31) Similarly to Nobel, Carnegie opined that:
The parent who leaves his son enormous wealth generally deadens the talents and energies of the son, and tempts him to lead a less useful and less worthy life than he otherwise would . . . (reproduced in Carnegie, 1962, p. 56) The idea that inheritances depress work effort and labor supply has been labeled "the Carnegie conjecture" in the literature (Holtz-Eakin et al., 1993) . As more and more people die wealthier and leave larger bequests, 1 it becomes increasingly important to understand how inheritances affect economic behavior of those who inherit. We study how inheritances affect labor and capital income of heirs in this paper. 2 While Carnegie and Nobel, as well as most studies on this topic, mainly have focused on the effects of receiving very large inheritances, our objective is, instead, to study the effects of more modestly sized inheritances. We use register based data from Sweden on heirs who inherited on average SEK 300,000 or USD 45,000. 3 Behavioral effects of inheritances are important for a wide range of economic problems. Distributional effects of intra-family wealth transfers and effects of inheritance and estate taxation, for instance, depend on how inheritances affect labor supply decisions. 4 Inheritances may also affect savings behavior. One may erroneously conclude that people are saving too little for retirement if these savings 1 effects are ignored. Furthermore, responses to inheritances may shed light on how unearned income affects labor supply, savings, and consumption decisions. There have so far been few test of the Carnegie conjecture despite its importance for economic decisions. The available tests are focused solely on the United States.
Suppose that we start from a standard life-cycle model of consumption and saving. The model predicts that the timing and magnitude of behavioral responses to inheritances critically depend on whether the inheritance is anticipated or not. Responses in consumption and labor supply will be smoothed over the entire lifetime if inheritances are anticipated. Responses will, on the other hand, take place after the receipt if the heir does not anticipate the inheritance. In reality, however, an inheritance may be partly anticipated, partly unanticipated. It is likely that extent to which an inheritance is anticipated by the heir depends on the institutional context. 5 Succession rules in many European countries, more or less, follow the Roman tradition with restricted testamentary freedom. Parents are prohibited from completely disinheriting their children. Germany, France, and Sweden, are examples of this. Anglo-Saxon countries, e.g., the United States and the United Kingdom, often grant full testamentary freedom. It is, therefore, likely that a larger fraction of received inheritances are anticipated in countries with restricted testamentary freedom. Children are certain to inherit at least a share of the estate if it is positive. 6 We, therefore, for this reason expect heirs' labor income responses after inheriting to be smaller in Sweden than in the United States.
Sweden and many other European countries, however, have higher marginal tax rates on labor income than the United States. This creates stronger incentives to use inherited wealth to increase leisure relative to consumption. It is, therefore, not theoretically clear if post-receipt responses in labor and capital income can be expected to larger in Sweden than in the United States. Restricted testamentary freedom and high marginal tax rates also give the heirs incentives to reduce their labor income long before the inheritance is received.
We have collected data for individuals who passed away in 2004 and their heirs. Data are collected from administrative registers. The data set includes information on the estates and the corresponding inheritances, family characteristics, and the heirs' labor and capital income during the period 2000-2008. We present estimated effects of inheritances on labor and capital income for each year during a period four years before and four years after the transfer. Inheritances are likely to be correlated with unobservable characteristics such as taste for leisure and risk aversion. This is a serious concern when estimating the behavioral effects of inheritances on labor supply and saving. The panel structure of our data allows us, however, to estimate fixed effect models to account for this type of individual heterogeneity.
There is, nonetheless, a limitation with our approach. The individual fixed effects will capture any behavioral effects that might occur before our sample period. Our inheritance variables might, therefore, not capture the total behavioral responses. We correlate the individual fixed effects with the inherited amounts in a second step to address this issue. This makes it possible for us to decompose the pre-inheritance responses into pre-sample period responses and pre-receipt responses within the sample period.
Receiving an inheritance, unlike lottery winnings and most other types of wealth shocks, also means that someone close to the heir, typically a parent, has died. 7 This has several implications for when behavioral responses are likely to occur.
First, the parent's health has often deteriorated some time before death. The children may, therefore, have taken time off from work to care for the parent. 8 Inheritances are considered quid pro quo for in-kind services provided by the children in strategic/exchange models of bequest motives (Bernheim et al., 1985; Cox, 1987) . These models also assume that parents' purchases of these services are positively correlated with their wealth. Important behavioral responses could, therefore, occur also before the demise if heirs spend more time caring for wealthier parents.
Second, heirs may mourn immediately after the bereavement and, therefore, not work as much or as hard as they would otherwise. They might also not think about how to incorporate inheritances optimally into their allocation of assets. 9 Third, heirs may need to devote time and effort to arrange the funeral, prepare the estate inventory report, divide the estate, and related tasks. Changes in hours of work and work effort may, furthermore, take time to materialize in labor income. We may also observe short-run changes in asset allocation that are not necessarily representative for a new optimum. This is because the re-optimization of the asset allocation, to incorporate inherited assets, might take time and result in realized capital gains. Inheritances could potentially cause behavioral effects over several years, including in the years prior to the receipt. It is necessary to account for all these effects to credibly estimate the true causal effects. 7 See Kaplan (1978 Kaplan ( , 1987 ; Lindh and Ohlsson (1996) ; Imbens et al. (2001) for studies that estimate labor market responses to lottery winnings. Krueger and Pischke (1992) study the responses to shocks in social security wealth. 8 Studies have documented a negative relation between the provision of informal care to elderly parents and labor market outcomes of the children. The outcomes are labor force attachment, earnings, hours of work, etc., see Ettner (1995) ; Bolin et al. (2008); Fevang et al. (2009). 9 Studies have found that the death of a parent is associated with severe grief among adult children (Umberson et al., 1992; Umberson and Chen, 1994; Kessler, 1997; Bennedsen et al., 2009 ). The death often causes psychological stress and worse performance at work for the child. Schulz et al. (2003) find that individuals who provided informal care to their dying parents are likely to show depressive symptoms. They also increase their consumption of antidepressant medicines immediately after the bereavement. A year after the demise the symptoms had, however, returned to levels lower than those prior to the death. Access to panel data covering a relatively long time period allows us to estimate responses for several years. This is a significant advantage and makes it possible to provide a solid picture of dynamic labor and capital income responses.
Our results support the presence of a substantial negative impact of inheritances on labor income in each of the four years following the receipt. At the same time, we do not find any effects in the year of inheriting or in the four preceding years. The results from our estimates of early anticipation effects, however, suggest that the heirs might have reduced their labor incomes already before the start of our sample period. We interpret this as indicating that inheritances were partly anticipated, partly unanticipated.
We find large increases in capital income in the years immediately after inheriting. There is, on the other hand, no evidence of any responses in pre-inheritance years. The same is true for the years before the beginning of the sample period. This contrasts the results for labor income. Our results imply that the short run increase in capital income tend to outweigh the decrease in labor income. The heirs better off in terms of leisure as well as available financial resources. Inheritances, in other words, improve welfare.
Our results are related to those presented in previous studies of labor supply, consumption, and saving effects of inheritances using data from the United States. Holtz-Eakin et al. (1993) test the Carnegie conjecture in a seminal article. They use register data covering very large inheritances. The probability of leaving the labor force increases with the size of the inheritance. Inheritances also decrease the earnings of the heirs who remain in the labor force. Joulfaian and Wilhelm (1994) use survey data from the PSID to study the effects on hours of work and consumption. They also use register based panel data (EITM) on individuals who have received very large inheritances. How do inheritances affect household earnings one year before the receipt, the year of receipt, and three years after the receipt? Their results suggest that inheritances have a small positive effects on consumption after it is received, but not before. The postinheritance effect on labor supply is negative but small. Brown et al. (2010) use data from the HRS. Inheritance receipt has a positive effect on retirement. They also establish that the effects are larger when inheritances are unexpected by using information on self-reported inheritance expectations. Weil (1994) uses the 1984 PSID survey to study the effect of inheritances on household consumption. He finds that both expectation of future inheritances and actual receipt are associated with increased consumption. In a more recent paper, Joulfaian (2006) uses administrative data on tax returns of donors matched to individual income tax returns of the heirs. He estimates the impact of inheritances on capital income and labor force participation two years after the decedent passed away. The results suggest that capital income increases by less than what a corresponding increase in wealth would yield. Joulfaian also finds a negative effect on labor force participation. This is consistent with the results reported in earlier studies.
Theoretical framework
We present a life-cycle model of consumption to illustrate how inheritances affect heirs' optimal labor supply, consumption, and savings decisions. The theoretical framework closely resembles those presented in Weil (1996) and Joulfaian (2006) . The main difference is that we augment the model with endogenous labor supply responses and a bequest motive. 10 We, furthermore, focus explicitly on how anticipation and labor income taxation affect behavioral responses. Suppose that an heir receives an inheritance at the time of the donor's death. The heir, however, knows the size and the time of the transfer already from the beginning of her life. Such anticipated inheritances will not affect labor supply (and labor income) and consumption when inheriting. The responses to an anticipated inheritance will affect optimal paths already from the beginning of the life-cycle.
Inheritances will, on the other hand, affect labor supply, consumption and savings only after the inheritance is received if it is not anticipated. We will, for simplicity, consider the two polar cases when inheritances are either completely anticipated or completely unanticipated. Intermediate cases can be viewed as combinations of anticipated and unanticipated inheritances.
The model -with perfectly anticipated inheritances
Suppose that the individual begins her economic life in period 1 and lives for T periods. We, furthermore, assume that the individual explicitly desires to leave a bequest. An alternative interpretation is that the individual wants to be wealthy at the time of death. Each individual operates in an environment of perfect certainty concerning wages, prices, and length of life.
The individual chooses consumption (c), leisure (l), and wealth to bequeath (k) to maximize lifetime discounted utility. We assume that utility from consumption and leisure can be represented by the concave function, u(c t , l t ). It is timeseparable, strictly increasing in both of its arguments, and t is an index for time period. H is maximum hours worked each period and actual hours of work, n t , is given by H − l t . The function v(k T +1 ) represents the individual's utility from bequeathing. We assume v(·) to be concave and strictly increasing in the individual's wealth. 11 The heir's problem is:
10 Omitting the bequest motive does not change the analysis except that optimal consumption path becomes higher. 11 This specification of v(·) is consistent with the egoistic or joy-of-giving models of bequest motives (Blinder, 1976; Abel and Warshawsky, 1988) . The function can, however, be modified to depend on the financial status of the children as in the altruistic framework (Becker, 1974; Barro, 1974) and in the strategic model of bequests (Bernheim et al., 1985) .
where β is the intertemporal discount rate. Utility is maximized subject to a sequence of intertemporal budget constraints:
where r is the interest rate, which we assume to be exogenous, and w is the exogenous wage rate. The inheritance, I t , is received in period p, where p < T , or put differently:
Furthermore, we assume that I > 0. Let us simplify and assume that β = 1 (1+r) . We can then find the optimal consumption path by solving (1):
The labor supply response will, similarly, be incorporated already at t = 1 if we assume that leisure is a normal good. There will be no change in labor supply at the time of the transfer. The inheritance will cause a one-to-one change in wealth when received as there will be no changes in consumption or hours worked.
Unanticipated inheritances
Suppose, instead, that the inheritance is not at all anticipated. The heir considers it a windfall gain. The consumption path equation (4) will no longer hold. (The same applies for the paths for leisure and wealth.) There will be discontinuous changes in the consumption and labor supply between period p − 1 and p. The inheritance will increase consumption with the same amount each period during the heir's remaining life-time. The optimal consumption path satisfies:
The leisure and labor supply paths follow the same logic, but with decreasing hours of work. The larger the unanticipated inheritance, the larger is the corresponding response. Consequently, the inheritance will cause a smaller than one-to-one wealth increase in period p. The inheritance will affect behavior both before and after the receipt if the received inheritance is partly anticipated, partly not anticipated.
Extensions
Taxation. Suppose that we introduce a proportional tax on labor income, τ . How will differences in labor income tax rates affect labor supply and savings? We start from the heir's maximization problem in a one-period setting. Differentiate the optimal level of leisure with respect to the inheritance. Then take the secondorder derivative with respect to the tax rate. We find that: d 2 l dIdτ > 0. 12 This derivative tells us that an increase in the tax rate increases the individual's optimal leisure time. There will, in other words, be a negative labor supply response. This response will be larger when tax rates are higher.
Liquidity constraints. People may not always be able to borrow against a future inheritance. One should keep this in mind when studying responses to inheritances using this framework. There will be no consumption and labor supply responses before the inheritance is received if the heir faces binding liquidity constraints. This result holds even if the inheritance is perfectly anticipated. It is, therefore, not possible to use post-receipt responses to infer if inheritances are from anticipated or unanticipated in this situation. The outcome will be similar if heirs, who anticipate the inheritance, are risk averse or prudent (Kimball, 1990; Weil, 1996) .
Swedish succession rules 3.1 Rules governing the deceased
The default succession scheme in Swedish civil law is based on consanguinity. This means that relatives in a closer relationship to the deceased inherit before more distant relatives. Civil law classifies the relatives to the deceased into three inheritance classes of legal heirs. The succession scheme uses succesio ordinum. This means that each class has to be empty of heirs before continuing to the next. The succession scheme also uses jus repraesentationis. This means that the inheritance is passed on to the heir's descendants if the heir is deceased.
The first inheritance class in the succession scheme contains the deceased's descendants, i.e., children, grandchildren and so on. Children are the first in line to inherit. The heirs in this class are the direct heirs.
There are also specific rules for surviving spouses. 13 A surviving spouse has the right to dispose the estate freely for the remainder of her life if the deceased and the surviving spouse have common children. This has been the rule since 1988. Free disposal means that the surviving spouse can spend the money but not bequeath it. Common children are defined as direct heirs with a postponed right to inherit. They have to wait for their second parent to die until they receive their inheritances. Suppose that the deceased has children who not are common with the surviving spouse. These children will not have to wait, they inherit when their parent dies.
The relatives in the second inheritance class will inherit the estate if there are no direct heirs. This class consists of the deceased's parents, siblings, and their descendants. The third inheritance class includes grandparents and their children, i.e., aunts and uncles. First cousins are not legal heirs. The estate will go to a public fund, The Swedish Inheritance Fund, if there are no legal heirs in any of the three inheritance classes and if there is no surviving spouse.
The default succession scheme can be set aside by a will. This is a legally binding document declaring the deceased's last wish on how the estate should be divided. Swedish succession rules follow the Roman tradition with limited testamentary freedom. The testator is only allowed bequeath up to half the estate. The remaining part is divided among legal heirs according to the default succession rules. 14 It should, however, be noted that people write wills for other reasons than to deviate from the intestate succession default. The testator might, for example, have emotional preferences regarding how particular assets should be divided between heirs. This does not necessarily affect the values of inheritance lots. It was also common to write a will to protect the economic interests of a surviving spouse before the reform of the Marriage Act in 1988 (Brattström and Singer, 2007) .
Rules concerning valuation, division, and taxation of inheritances
The deceased's assets and debts are managed by the person in charge of the estate. This might be a surviving spouse or a child for smaller estates. Large estates are often managed by banks or law firms. The estate inventory report provides information about the deceased's complete balance sheet at the time of her death. 15 The estate inventory report served as a basis for the inheritance tax until its repeal from 2005. 16 The report can be prepared by relatives or by banks, law firms, mortician, etc.
The valuation principle is that assets and debts should be valued at market prices. The values of the different assets should be declared by those in charge of the estate. The declared values should be supported by documentation from banks, financial institutions, real estate agents, etc.
Heirs had incentives to underreport the estate value, to lower their tax payments, until the repeal of the inheritance tax. Parents may also have engaged in tax planning (or evasion) both during life, and shortly before death, (see Bernheim et al., 2004; Joulfaian, 2004; Nordblom and Ohlsson, 2006; Kopczuk, 2007; Eliason and Ohlsson, 2010) . It should also be noted that several exemptions from the principle of market prices applied when there was a tax.
The most important exception concerned real estates. The tax value of this asset was supposed to be 75 percent of the market value. Financial assets were, on the other hand, to be declared according to their market values as of the date of death. Any assets that were realized by the estate manager before the actual estate division were valued at market prices. Heirs, therefore, had tax incentives to postpone realization of capital gains until the estate was divided. It was, in other words, better to inherit an asset with unrealized capital gains than having the estate manager selling the asset and, instead, getting the cash. There are several reasons to believe that the reported inheritance values until 2004 understated the market values of the transfer.
It is an option, not an obligation, to inherit according to Swedish law. The estate is solely responsible for all existing debts until the estate is divided. Heirs can never be forced to pay the debts of estates in deficit. Estates can go bankrupt.
Inter vivos gifts are regarded as inheritances received in advance in many situations. The law defines when and how such transfers should be taken into account when dividing an estate. The objective is to secure that succession rules should not be circumvented by inter vivos gifts.
Data and empirical strategy
We start out with a data set of decedents and heirs that was originally collected from the Swedish Tax Authority's Inheritance Tax Register. The objective was to study the incidence and the determinants of unequal sharing of bequests between heirs (Ohlsson, 2007) . The sample was limited to decedents registered in the city of Stockholm (the capital) who passed away in 2004 and their heirs to make data collection feasible. 17 The sample was also limited to deceased who had a will, more than one child, and a positive estate, as these are necessary conditions for unequal sharing. In addition, the sample also only includes decedents who were not married at the time of their death. This was done to avoid the uncertainties in estate division that might appear when there is a surviving spouse.
It is not a perfectly representative sample of decedents and heirs. We still believe that it is appropriate for this study. The decedents and the heirs are relatively wealthy. It is, therefore, less likely that the heirs are liquidity constrained. This is an advantage. It should be noted, however, that being relatively wealthy in Sweden is quite different from being very wealthy in the United States. 18 The complete sample contains 232 decedents and 820 heirs. The estates were divided up in inheritances transferred to 573 children, 176 grandchildren, 8 partners, 45 relatives, and 18 other individuals and charities. Few lots go outside the family. This suggests that testator tend to follow the principles of the default suc-cession rules. The data set has information on the net worth of the estate, the value of each inheritance received by the heirs, and data on possible taxable inter vivos gifts made by decedent to each heir during the last ten years.
We have added data on annual labor income, capital income, self-employment income, taxable wealth, and real estate wealth for decedents and for heirs. These data come from the Tax Authority's Register of Final Tax on Income. This concerns the nine years 2000-2008 for the heirs. Taxable wealth is measured on a household basis whereas the other variables are measured at the individual level. 19 Demographic characteristics, such as sex, marital status, year of birth, number of children, place of residence etc., have been collected from the Tax Authority's Total Register of the Population.
We study responses to inheritance receipts in a sub-sample of heirs who were between 21 and 59 years old in 2004. There are two reasons for this. First, we want to separate labor supply responses from retirement and education decisions. Second, we do not want to include retired heirs. People tend to spend down their wealth after retirement and this might result in negative saving. Third, we do not want to include heirs who are minors during the sample period.
We only include direct heirs in our sample. The responses of other heirs could be quite different. It becomes more clear to which population our results generalize when the sample is limited to direct heirs. 20 We have complete observations for every year for about 96 percent of the heirs. We lack income data for at least one year for the remaining 4 percent. This leaves us with an unbalanced panel of 374 direct heirs and 3,310 observations during 9 years.
The inherited amount is our main explanatory variable. It is calculated as the amount inherited by the heir not including inter vivos gifts and payments from life insurance policies. The amount is also net of taxes.
Ideally we would have preferred to have data on hours worked, effort, and wage rates. This is not possible. We use taxable labor income instead. Taxable labor income includes salaries, social insurance benefits (sickness, parental, and unemployment), and pension payments. This, in some sense, captures aspects of hours worked, effort, and wages. Changes in taxable labor income are likely to reflect conscious decisions. It is desirable from a tax revenue perspective to use taxable labor income as measure of labor supply. The effects on tax revenues come via taxable income.
Capital income includes interest received on financial assets, dividends, and realized capital gains minus interest paid on loans and realized capital losses. It is the result of past savings and investment decisions. Capital income is taxed independently of how long a particular asset has been held. Capital gains are only taxed when realized. The tax rate has been 30 percent throughout the sample period.
One can think of using capital income to calculate an approximate measure of wealth. 21 The analysis could then be done using wealth rather than capital income. This would move the empirical analysis closer to theory as presented in Section 2. We would, however, need to assume rates of return on assets. This is difficult since we do not have information about the heirs' portfolios composition. Asset returns on different assets have also varied substantially during the sample period. Our sample of heirs is not completely representative for the all Swedes in 2004. The heirs here earn more and have more siblings than Swedes on average. 26 There is one clear advantage of having a sample with wealthier decedents and higher income heirs than Swedes on average. It is less likely that our heirs face binding liquidity constraints. Such constraints may, otherwise, confound the interpretation of our empirical results. Figure 1 shows that the amount inherited is positively correlated with the recipient's age. Unconditional average inheritance amounts peak for heirs who are about 42 years old. 21 The correlation between taxable wealth in period t−1 (for those with taxable wealth) and capital income in period t is 0.21. This is statistically significant at all conventional levels. 22 Descriptive statistics for the decedents are presented in Appendix A. 23 Estates are reported in the 2004 price level. All amounts reported in the paper are, therefore, deflated to the 2004 price level. Inflation was low during the studied period. The CPI increase from 2000 to 2008 was 14.6 percent. The year by year CPI increases were: 2.4 percent (2001) (2008). 24 This is considerably older than in previous studies. The heirs in Joulfaian and Wilhelm (1994) are 42 years old on average. Holtz-Eakin et al. (1993) and Joulfaian (2006) report average ages of 39. 25 The remaining 4 percent are grandchildren. We have only included grandchildren when they are direct heirs. Grandchildren become direct heirs when a child of a decedent is already deceased. Omitting grandchildren does not affect the empirical results. 26 Blomquist (1979) report that the inherited amount is inversely related to the number of children of the deceased. 
The heirs

Descriptive results and empirical challenges
We start by visually inspecting how labor income and capital income evolve over the sample period. This will guide our estimation strategy. We observe labor and capital income for each heir in the sample during four years before the decedent passed away (2000) (2001) (2002) (2003) , the year when the decedent died (2004), and the following four years (2005) (2006) (2007) (2008) . We classify heirs into two groups. The high inheritance group consists if heirs with inheritance higher than the sample mean (SEK 299,000). Those with inheritances below the sample mean are classified as the low-inheritance group. We then compute sub-sample means for inheritances in the two groups. 27 The question is: Do the two groups differ in labor income and capital income responses?
The two lines in Figure 2 show how labor income evolves for the heirs in the two inheritance groups. We first observe that those who inherit less have higher labor income on average than those who inherit more. This result perhaps surprises some. It lies close at hand to expect inheritance amounts to be positively correlated with the heir's earnings potential. Those who inherit more might, however, also have anticipated a larger inheritance. They have, therefore, had stronger incentives to reduce their labor supply long before the actual receipt.
The figure also shows that the two groups have similar labor income trajectories in the pre-inheritance period although the levels differ. Labor income in the high inheritance group declines gradually for all years following the receipt. On the other hand, labor income in the low-inheritance group increased dramatically up to 2007. This pattern is consistent with a situation in which those in the high inheritance group inherit more than anticipated. It is also consistent with the low inheritance group inheriting less than what they anticipated. We emphasize, however, that the figure shows the unconditional means. The differences between the groups do not necessarily reflect causal effects of inheritances. Figure 3 shows how capital income evolves during the sample period. The capital income trajectories of the two groups are similar during the pre-inheritance years. Capital income increases from zero to almost SEK 48,000 in 2004 when the inheritances are received. The inherited amount in itself may explain the dramatic surge. Some heirs may decide to realize inherited unrealized capital gains to reoptimize their asset composition.
The financial upturn starting in 2004 may also explain the increase in capital incomes. The Swedish stock market index increased by 42 percent in 2004. 28 The interest rate drop from 2.75 in 2003 to 2 percent in 2004 could also contribute to higher capital incomes for the heirs who had debt. Capital income in the lowinheritance group decreases in 2005. The high-inheritance group's capital income, on the other hand, continues to rise. Capital income increases for both groups in the subsequent years followed by a dramatic fall in 2008. The difference between the two groups almost disappears as a consequence.
There are at least two plausible explanations for why capital incomes converge. The financial crisis in 2008 might have hit wealthier heirs harder. Those who inherited more may also have had a larger share of their wealth invested in assets that yield little or no cash flow, e.g., residential real estate.
It is clear that the two groups follow the same trends in labor and capital income in the years before the inheritance was received. This is, however, not a formal test. The observed differences during the post-inheritance period may depend on differences in inherited amounts. But the observed differences may also depend on differences in the heirs' characteristics, characteristics that are correlated with the inherited amount. We need a more thorough econometric analysis to test this. We will, therefore, now turn to the empirical model.
Empirical model
It is reasonable to believe that heirs differ in unobservable characteristics, such as taste for leisure, risk aversion, early family upbringing, ability, etc. This may affect their behavior and, therefore, labor and capital income. Cross section analysis is likely to yield upward biased estimates of the labor and capital income responses if, for example, inheritances are positively correlated with unobserved income potential. We deal with this type of omitted variable bias by estimating models with individual fixed effects. This approach is similar in spirit to a difference-in-differences approach. Individuals inheriting different amounts serve as counterfactuals to each other in these approaches.
Suppose that an heir inherits more than another heir. It is crucial for our approach that these two heirs would have had the same labor or capital income had they inherited the same amount. This is necessary for obtaining unbiased estimates, at least conditional on a fixed effect. We cannot test this assumption. Figure 2 and Figure 3 , however, indicate that this assumption is reasonable. The labor income trajectories of the high and low inheritance groups follow the same trends before the year when the inheritances are received. The same is also true for the capital income trajectories.
We start by running different versions of the following regression to explore the effects of inherited amounts on our dependent variables:
where y it is individual i's labor or capital income in year t. The sample period is t = 2000, 2001, . . . , 2008. These variables are both measured in SEK. The main variable of interest is the inherited amount, I i2004 . It is also measured in SEK. We interact the inherited amount with year indicators to estimate the annual responses of our dependent variables. The vector X it includes controls for a third order polynomial in age, and in some specifications, also individual or groups specific trends. We want to avoid that differences in age-related factors (e.g., human capital, labor market experience, and job tenure) bias our estimates. We include a full set of year dummies, θ t , to capture time effects such as macroeconomic changes etc. Moreover, a i captures individual fixed effects. This includes factors that are assumed to be constant over time and correlated with the inherited amount and the dependent variables. We also report results from specifications where we control for group-specific year effects or individual-specific linear time trends.
The idiosyncratic error u it is assumed to be uncorrelated with I i2004 , X it , and a i . We also assume the errors to be serially uncorrelated, and have constant variance for all t. The F -and t-statistics are valid under these assumptions. We can consistently estimate δ t as the annual marginal causal effect of an additional SEK inherited.
Our theoretical model suggests that the individual fixed effects capture responses to the anticipations of inherited amounts formed before the studied period. This implies that δ t , t = 2000, 2001, . . . , 2003, captures responses to updated anticipations of inherited amounts. On the other hand, δ t , t = 2004, 2005, . . . , 2008, captures responses to inherited amounts that were not anticipated at the time of the receipt. The annual effects δ t , in other words, underestimate the total causal effects if inheriting was anticipated before the studied period. We, therefore, also test for early anticipation effects by correlating the estimated individual fixed effects from Specification 6 with the inherited amounts.
Results
Subsection 5.1 presents the main regression results for labor income and several robustness tests. Corresponding results for capital income are in Subsection 5.2. The estimated coefficients of the inheritance-year interaction variables are the parameters of prime interest. We choose 2003, the year before the deceased passed away, as the reference year. The standard errors are clustered at the family level to correct for possible correlation between heirs from the same family. We present the results from the tests for pre-sample period anticipation effects in Subsection 5.3. Table 2 , column 1, reports small and statistically insignificant effects of the inherited amount on labor income in the years before the receipt. This suggests that anticipation effects are either small or that the heir has adjusted her labor income already before the start of our sample period. We also do not find any statistically significant effects the year when the inheritance is received. We cannot, however, observe the exact dates when the estates are divided and the inheritances are transferred to the heirs. A possible explanation for the insignificant effect is that many inheritances were received late in 2004 (or even early in 2005). These inheritances, therefore, had relatively small effects on the labor income in 2004. The estimated coefficients for the subsequent years 2005-2008 are economically and statistically significant. Heirs use some of their newly obtained wealth to increase their consumption of leisure as expected.
Labor income
The estimated effect of the interaction term for 2005 is that labor income decreases by SEK 0.048 for each additional SEK received. The estimated responses are almost twice as large the following two years. The results suggest that it takes time for the responses to materialize in labor income.
We can approximate the effect on the life-time income of the heir assuming that the response in 2008 reflects a new optimum. The heirs are 50 years old on average and the inheritances are SEK 299,000 on average. The coefficient estimate for 2008, therefore, implies that average annual after tax labor income decreases by approximately SEK 14, 400. 29 Suppose that we also assume that heirs retire at age 65 and that there is no time discounting. A back of the envelope calculation, then, suggests that the impact on life-time labor income corresponds to about 72 percent of the inherited amount. The impact of the inherited amounts on labor income is large. We also see that the coefficients of the age variables are imprecisely estimated. A Wald-test, however, tells us that the age variables are jointly significant at the ten percent level.
There is a potential drawback with Specification 6. It does not allow for heirs to have different trends in labor income growth. This was also mentioned when discussing Figure 2 . Average wage increases in Sweden were moderate during our sample period. Income growth may still differ substantially between socioeconomic groups.
We, therefore, also include interactions between year dummies and demographic variables in our empirical specification. The demographic variables are gender, marital status, presence of children, and place of residence. Column 2 in Table 2 presents the results. The estimates are very similar to the baseline estimates in column 1. Adding individual specific linear trends is an alternative way to control for heterogeneity in income growth. Column 3 in Table 2 displays the coefficient estimates. The exercise confirms our previous findings.
A related literature studies if receiving an inheritance enables the heir to become an entrepreneur by relaxing liquidity constraints. The results are clear-cut, inheriting increases the probability of starting a business (Holtz-Eakin et al., 1994b,a; Lindh and Ohlsson, 1996; Blanchflower and Oswald, 1998) . It also improves the performance of existing businesses.
Our labor income measure does not include income from small businesses and sole proprietorships. This is a limitation. We have information about the heirs' selfemployment income. Only about 12 percent of the heirs in our sample, however, report this type of income. It would, therefore, not be fruitful to perform a separate >0) . * significant at the 10 percent level, ** significant at the 5 percent level, *** significant at the 1 percent level analysis of self-employment income.
Instead we create an earnings variable by summing self-employment and labor income. We would, on the one hand, expect self-employment income to contribute positively to earnings. The results in the studies discussed above support this. Managing a small business may, on the other hand, require substantial time and effort. This might, therefore, reduce labor income and, possibly also, earnings. We have estimated Specification 6 with earnings as dependent variable, see the Appendix B, Table B .1, column 1. The results are both quantitatively and qualitatively similar to those for labor income.
The labor income distribution is positively skewed. We have accounted for this by estimating the empirical model with log labor income as dependent variable. The results are similar to the main results in Table 3 . Table B .1, column 2, in Appendix B reports the results.
We pointed out in Section 3.2 that it is the tax value of real estate wealth that enters our measure of the estate. This implies that the reported value of many inheritances in our sample is below the market value. Suppose that we adjust the inheritances to reflect market values rather than the reported values. How will our previous results change? We will now come closer to the true effect. The previously understated estate value, leading to upward biased coefficient estimates, is corrected.
We divide the tax value with the factor 0.75 to get the market value. 30 The difference between the market value and the reported value is then distributed equally between the legal heirs of each donor. We calculate the average inherited amount at market value to SEK 330,000. Estimating Specification 6 using the inherited amount at market value, however, yields results that are akin to those presented in Table 3 . Table B .1, column 4, in Appendix B presents the detailed results.
We have also estimated the empirical models with different age restrictions, see Table B .1 and Table B .2 in Appendix B. It is reassuring that these estimations give virtually the same results as the baseline specification. (The statistically insignificant coefficient estimate for 2005 is the exception.) The results are also robust to specifications where we limit the sample to heirs with labor income within 1.96 and 2.57 standard deviations from the sample mean. We report the details in Table B .1, column 6, and Table B .2, column 1, in Appendix B.
We conclude that the inherited amount affects the heir's labor income during the four years following the transfer. We also find that the negative impact of the inherited amount is lasting. This is contrary to the findings of Joulfaian and Wilhelm (1994) . Our findings suggest that the inherited amount is at least partly unanticipated. The succession rules guarantee each direct heir a share of the estate. Inheriting per se is, therefore, expected. Our results are, however, not consistent with the inherited amounts being perfectly anticipated.
The relatively large responses are also consistent with the theoretical prediction that high marginal tax rate create disincentive effects. There is an alternative 30 The tax value was supposed to be 75 percent of the market value until 2004.
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interpretation of our results. Heirs may have been liquidity constrained prior to inheriting because as they cannot borrow against future inheritances. We, however, consider this explanation implausible. The deceased and their heirs in our sample are significantly wealthier than the averages. It has, therefore, been possible for many heirs to borrow directly from their parents. The parents may also have acted as creditors for regular loans.
Capital income
We proceed by estimating responses in capital income. Column 1 in Table 3 shows that there are no statistically significant effects during the pre-inheritance years or the year of the receipt. It is possible that the insignificant response in 2004 has to do with insufficient adjustment time as for labor income. We find that the response in 2005 is positive and statistically significant at 1 percent level. This is consistent with our predictions.
The coefficient estimate suggests that capital income in 2005 increases by 27.5 percent of the inherited amount. We consider this response non-trivial. A large immediate response is, however, reasonable if the heirs decide to realize capital gains. The undervaluation of the inherited amount will also tends to increase the estimated coefficient.
Let us turn to the years 2006-2008. The estimated coefficients are positive and statistically significant on at least the 10 percent level. Capital income responses first decline gradually and then drop sharply in 2008, the last year of the sample period. It is, however, difficult to say how important the financial crisis is for this drop without detailed information on the heirs' asset holdings. We also note that the coefficients on the age polynomials are both individually and jointly insignificant. The stock market return was unusually high during the post-inheritance years, except for 2008. We may, therefore, find estimates that are higher than otherwise if heirs' held stock.
Our estimates, nevertheless, suggest that the capital income of the heirs increased substantially up to three years after the transfers. Suppose that capital income in 2007 reflects a new steady state. The average inherited amount will lead to a SEK 38,000 increase in annual capital income net of tax.
We also extend our empirical specification to include group and individual specific time-trends. The second column and third column in Table 3 present the results. Allowing for group specific time-trends does not affect our quantitative or qualitative results, see column 2.
Including individual specific trends, however, gives different results. The estimated responses reported in column 3 are marginally lower than those in column 1. The coefficient estimates for 2007 and 2008, however, become statistically insignificant. These results reinforce the conclusion that the responses are temporary. There are large effects during the first two years after inheriting, then the effects decline. It is, however, difficult to separate temporary effects from effects from the financial crisis as the 2007 coefficient still is quite large. >0) . * significant at the 10 percent level, ** significant at the 5 percent level, *** significant at the 1 percent level It is possible that the rate of return on the inherited amount affects the estimates in Table 4 . We follow Joulfaian (2006) and adjust capital income to reflect the change in wealth less the inherited amount to account for this. We first assume a uniform 4.67 percent rate of return on inherited assets. Our dependent variable becomes capital income excluding the return in the inherited amount. We then rerun Specification 6. Table B .2, column 7, in Appendix B reports the results from this regression. The results are almost identical to those presented in Table 4 .
The distribution of capital income is less skewed than that of labor income. This is clear from the descriptive statistics in Table 1 . We, still, want to test if our results are robust accounting for the influence of outliers. The estimation results using log capital income as dependent variable are both economically and significantly akin to those in Table 4 . Table B .1, column 3, in Appendix B presents the results.
We have also varied the sample's age restrictions. The estimated coefficient for 2008 is sensitive to this. We find that the response is positive but not statistically significant when we estimate Specification 6 without any age restriction. This is also the case when we include all heirs older than 21. Table B .1, column 7, and Table B .2, column 2, in Appendix B report the detailed results. We obtain a similar result is obtained if we omit heirs with capital income deviating more than 1.96 standard deviations of the sample mean. This is not the case if we omit heirs with capital income deviating more than 2.57 standard deviations from the sample mean, see Table B .2, column 4, and Table B .2, column 6, in Appendix B. It is, nevertheless, reassuring than reasonable variations in specifications and sample definitions do not alter our main results except for 2008.
Anticipations formed before the sample period
The results presented so far do not indicate any behavioral responses during the four years preceding the transfer. It is, still, reasonable to believe that some heirs during a long time may have had a fairly good idea about how much they will inherit and roughly when. They may, therefore, have adjusted their labor supply and savings behavior before the start of our sample period. We would potentially risk overlook important behavioral responses if this is the case.
The fixed effects parameters, however, would capture responses that are constant over time. Specification 6's fixed effects capture the impact of unobserved factors on the income level. The unobserved factors include the inheritance anticipations formed before the sample period.
We can, therefore, predict the pre-sample period anticipations by correlating the estimated fixed effects and the inherited amount. This procedure would, however, lead to biased estimates if the inherited amount correlates positively with the (unobserved) earnings potential. It is difficult to completely deal with this omitted variable bias by controlling for the heirs' observable characteristics. Our approach, however, yields conservative estimates of pre-sample period anticipation effects. The reason is that the expected bias goes in the opposite direction to the expected We regress the estimated individual fixed effects from the regressions presented in Table 2 and Table 3 on the inherited amount. Column 1 in Table 4 reports a negative and statistically significant relationship between the inheritance amounts and the labor income fixed effects. It is a good idea to be cautious in interpreting the magnitude of this relationship. It, nevertheless, indicates that the more an heir has inherited, the lower is the level of the annual gross labor income already from the start of the sample period.
The second column provides the estimates of anticipations formed before the sample period for capital income. The correlation between the estimated fixed effects from the capital income model and the inherited amount is close to zero. It is statistically insignificant at all conventional levels. The level effects in capital income are, in other words, unrelated to the inherited amount. This contrasts the findings for labor income. It is difficult to tell if there is no effect for capital income or that the estimates suffer from upward bias.
We obtain reasonable values for the estimated coefficients of the control variables in both regressions. This makes us more confident in the results. It remains, however, to find more definite answers.
Concluding remarks
This paper presents new evidence on the impact of inheritances on heirs' labor income and capital income. We use data from administrative records for a sample of Swedish decedents and their heirs. Our focus is on how the heirs' labor income and capital income evolve during the years before and after receiving an inheritance.
Labor and capital income responses will, according to theory, critically depend on whether the inheritance is anticipated or not. The behavioral responses to inheritances are likely to take place already before receiving the inheritance if it is anticipated. Inheritances that the heir did not anticipate will, on the other hand, generate responses after the inheritance is received.
The institutional context in Sweden makes inheritances easier to anticipate than, for instance, inheritances in the United States. Previous studies have not found any persistent significant effects on labor supply. We do find, in contrast, that inheritances decrease labor income. The negative effect is considerable in each of the four years following the transfer. The corresponding effects on life-time labor income are large relative to the inherited amount using some simplifying assumptions. We also show results supporting that heirs have reduced their labor income already before the start of our sample period.
There are several possible explanations for why we find larger and longer lasting responses in labor supply than those found reported by, e.g., Joulfaian and Wilhelm (1994) . First, labor income taxes in Sweden are higher than those levied in the United States. This suggests that the opportunity cost of leisure is higher in the United States than in Sweden. Second, the heirs in our sample are significantly older than those in the studies from the United States. It is possible that older people have a higher propensity to reduce their hours of work. The results, nevertheless, indicate that the fears of Nobel and Carnegie are confirmed even for comparatively small inherited amounts.
We also find large positive responses in capital income during the three years following the transfer. There is a sharp decline in the response, however, in 2008. It is difficult to say to what extent this is a consequence of the financial crisis that started in 2008.
The temporary increase in capital income is sufficiently large to outweigh the corresponding loss in labor income. The heirs are better off both in terms of leisure and available financial resources. We believe that the large responses of capital income partly is because previously unrealized capital gains were realized. The high returns on the stock market during this period may also have contributed. It is, however, necessary to have more detailed data on the assets inherited and the associated rates of return to draw more clear conclusions.
The results in our paper contribute to the literature in several ways. First, the results provide detailed information about dynamic effects of inheritances. This can be useful for policy makers who want to account for behavioral responses when designing optimal estate or inheritance tax schedules. One important implication is that inheritance taxes are likely to also increase revenue from labor income taxes. Revenue from capital taxes might, on the other hand, decrease, at least temporarily. Second, it is not sufficient only to look at labor supply responses when studying the welfare effects of inheritances. Third, it is important to study the effects of inheritances in different institutional contexts to better understand the impact on economic behavior. Our results differ from those of the previous literature which has been based on data from the United States.
Appendix A Table A .1 presents summary statistics for the decedents. The average age at the time of death in the sample is 85 years. This is 7 years older than the average age at death in 2004. This suggests that the decedents were healthier than the overall Swedish population. There are fewer men than women among the decedents. This is expected since women live longer than men. We have sampled households where the deceased was widow(er), divorced, or unmarried.
The number of children of the deceased varies between 2 and 5. We also note that about 20 percent of the decedents in the sample paid wealth taxes in 2003. The corresponding share for the total population of Swedes aged 60 years and older was 6.3 percent in 2004. Furthermore, we see that the average estate in 2004 amounts to SEK 960,000 with a median value of SEK 600,000. The average value of labor income in 2003 was rather low. This reflects that the majority of deceased were retired in the last year of their lives. Moreover, we have information on the share in the sample with self-employment income. Self-employment income can be a good proxy for whether the estate constitute of a small business. Table A .1 reveals, however, that the share of decedents with self-employment income is negligible.
It is clear that the sampling strategy has resulted in a sample of deceased who were both healthier and wealthier than the deceased Swedes in 2004 in general. This is expected given the sampling criteria. Labor and capital incomes are in natural logarithms.
c Inherited amount is market value adjusted with respect to inherited taxable real estate wealth. * significant at the 10 percent level, ** significant at the 5 percent level, *** significant at the 1 percent level 32 * significant at the 10 percent level, ** significant at the 5 percent level, *** significant at the 1 percent level
